In 1972, the reported national incidence of varicella was 78.4 cases per 100,000 population. During 1972 During -1987 , the reported incidence of varicella ranged from 66.3 in 1974 to 94.1 in 1984, peaking every 3-5 years. From 1987 to 1997, the reported national incidence decreased 58%, from 88.0 to 36.9 ( Figure_1 ). [next page] [78 *2500=195000 = 4.875% of 4 million, or less than 1 in 20.]
The decrease from 1987 to 1997 corresponded with decreases in the number of states reporting to NNDSS and the completeness of reporting. The number of areas reporting varicella weekly to NNDSS declined from 46 states and DC in 1972 to 20 states ** and DC in 1997. In 1972, cases constituting greater than or equal to 3% of the birth cohort were reported in 27 states and DC (range: 0.1%-34.3%); the number of states reporting cases constituting greater than or equal to 3% declined to 21 in 1982 21 in and 17 in 1994 21 in . By 1997 states and DC reporting varicella, 10 states reported cases constituting greater than or equal to 3% of their birth cohorts; three reported greater than or equal to 10% (range: less than 0.1%-20.4%) During 1972 During -1997 states maintained continuous reporting to CDC of varicella. In these states, the incidence of reported varicella increased from 107.0 in 1972 to 212.1 in 1987, then decreased to 95.9 in 1996 and 107.1 in 1997. These rates corresponded with levels of reporting, which were 6.2%-9.7% of the birth cohort in the 1970s, 9.1%-14.4% in the 1980s, and 6.6%-11.8% in the 1990s.
Editorial Note
The data presented in this report suggest that the decline in the reported national incidence of varicella since 1987 resulted from the changes in state reporting requirements and practices. The low number of reporting states in 1997 and the incomplete reporting from participating states limits the use of NNDSS data to monitor the impact of vaccination against varicella at the national level. Three states have stopped reporting varicella since vaccine licensure. Among the 14 states that have reported continuously, the decline in incidence is due to a decrease in their level of reporting, which will make it difficult to interpret the expected decline in those states resulting from the varicella vaccination program. In these states, annual decreases in incidence that are higher than decreases for previous years might reflect the impact of the vaccination program. Improvements in the quality of varicella reporting are needed to properly monitor vaccine use and its impact on disease trends. http://www.cdc.gov/mmwr/preview/mmwrhtml/00056339.htm January 29, 1999 /48(03); 55-58 Source for Graph below: www.cdc.gov/nip/publications/pink/varicella.pdf Age <1yr 60 * 2490= 149400 =3.7% immunity = 96.3% for 1 year.
Age 1-4 100 *2490 = 249000 = 6.225% immunity = 93.8% /year. http://www.hsph.harvard.edu/ Organizations/DDIL/varicella.htm Four to 10 percent of VZV vaccine recipients may develop a generalized maculo-papular rash within 7-21 days post vaccination, consisting of usually less than 50 lesions. ...trial there were 1% asymptomatic seroconversions in susceptible household contacts in the eight weeks following vaccination. Several other studies have reported that each year post vaccination 1% to 3% of vaccinated children develop a mild varicella disease (mild varicella like syndrome, or MVLS) after exposure to wild-type varicella (31-33).
Reference the graph at the above right:
The population of the USA in 1990 was 249 million. Taking the numbers for each age group above and adding: 60+100+85+20+5+1 = 271*2490=674790 /4,000,000 = .1686975 about 17% of birth cohort.
Death at 1 per 60,000 cases, and 103 deaths * 60,000 = 6,180,000 cases = 155 percent of birth cohort.(Only 45% of deaths occur in age 20. 45 * 60,000 = 2.7 million or 67.5 % of birth cohort.) Prevaccine Hospitalization at 11,000 per year associated with varicella and 2-3 hospitalizations per 1000 cases = 4400 * 1000 or 4,400,000 or 110 percent of birth cohort. This drop is in a totally unvaccinated population (<1 yr olds) and reflects the downward trend that was established prevaccine use. The above graph reflects the trend based on annual incidence rates divided by personyears for the age group registered with the HMO (Seattle). Roughly one child in a hundred under one year old and one in 62 in the one to four years old range had registered cases of varicella. The vaccinated and unvaccinated alike registered similar downward trends.] Source: lifeissues.net During March 1995 to July 1998, a total of 9.7 million doses of varicella vaccine were distributed in the United States. During this time, the CDC's Vaccine Adverse Event Reporting System (VAERS) received 6,580 reports of adverse reactions to the vaccine, which included 14 deaths. Routine underreporting of adverse vaccine reactions suggests mortality and morbidity rates were far higher.11 The GAO estimates as few as 1 percent of all serious adverse reactions are actually reported to VAERS: "Studies show that adverse events are often substantially underreported in a passive surveillance system ... only about 1 percent of serious events attributable to drug reactions are reported to FDA."12 http://pediatrics.aappublications.org/cgi/content/full/117/5/e833 Decline in annual incidence of varicella--selected states, 1990-2001.
Centers for Disease Control and Prevention (CDC).
Varicella (chickenpox) is a common, highly infectious, and vaccine-preventable disease. Before the introduction of the live attenuated varicella vaccine in 1995, approximately 4 million cases of varicella occurred annually in the United States, resulting in approximately 11,000 hospitalizations and 100 deaths. In 1996, the Advisory Committee on Immunization Practices (ACIP) recommended routine vaccination of all children at age 12-18 months, catch-up vaccination of all susceptible children before age 13 years, and vaccination of susceptible persons with close contact to persons at high risk for serious complications. In 1999, ACIP updated these recommendations to include vaccination requirements for child care and school entry and for postexposure; ACIP also strengthened recommendations for vaccination of susceptible adults and indicated that varicella vaccine should be considered for outbreak control. Changes in the national annual reported incidence of varicella disease during 1972-1997 have been reported previously. This report summarizes trends in the annual reported incidence of varicella disease in selected states during 1990-2001. The findings underscore the continued need to improve varicella surveillance to monitor the impact of the varicella vaccination program and assess any changes in varicella transmission and disease.
PMID Varicella epidemiology data in the postvaccine era are limited. In a study of 11 daycare centers in North Carolina, the rate of vaccine coverage increased from 4% in 1995 to 63% in December 1999. [97] During that same period, the incidence of disease decreased from 17 cases/1000 personmonths to 2 cases/1000 person-months. showed no difference in any of the displayed age groups. The final point (1998 to 1999) in both the 5-to 14-and 15-to 44-year age groups is based on fewer than 60 actual discharges in the NHDS data set and must be considered a potentially unreliable esti-mate. , (diamond), 0 to 4 years; , (square), 5 to 14 years; , x ,15 to 44 years.
DISCUSSION
Analysis of hospital discharges is an inexpensive, relatively simple alternative to active surveillance for monitoring disease trends. Active surveillance allows direct measurement of disease rates but is both time-and resource-intensive. Hospital discharge data has been used to measure patterns of respiratory illness-es,15 rotavirus disease16 and pediatric hospitaliza-tions.17 We investigated changes in VRHD during 12 years using a nationally representative database. This methodology has several limitations, including the as-sumption that hospital coding for varicella did not change during this period. Varicella is a common,recognizable entity, presumably less subject to miscoding than other diagnoses. Omission of federal and long term facilities certainly resulted in missing cases, more likely in adults than in children. However, we calculated prevaccine rates of VRHD similar to those found in a recent study utilizing active surveillance.4 Others have reported lower rates of hospitalization,18, 19 but these generally used a stricter case definition (a first or second coded diagnosis) than ours. Despite increasing use of VV since its licensure,6 we observed neither a significant decrease in the incidence of VRHD nor a shift toward an older, unvaccinated cohort. This finding was concordant with data reported by Seward et al.,10 which demonstrated a similar, nonsignificant trend in three counties with above av-erage vaccination rates. Although data from the Na-tional Immunization Survey indicate that the national rate of VV coverage was 43.2% for children 19 to 35 months old in 1998, there was significant regional variation. South Dakota reported a 12.9% rate of cov-erage, whereas the District of Columbia had nearly 60%, both below levels used in prelicensure models.1 State hospital discharge data might allow comparison of VRHD among regions with disparate vaccination rates.
http://www.hsph.harvard.edu/Organizations/DDIL/varicella.htm VZV vaccine has been well tolerated in children. The most commonly observed adverse events in the 4-8 weeks post vaccination are mild tenderness (19.3%), redness at the injection site (3.8%) and low grade fever (14.7%). In one double blind, placebo-controlled trial, the only complaint that occurred more often in vaccinated children, than in those who received placebo, was pain and redness at the injection site (26).
Four to 10 percent of VZV vaccine recipients may develop a generalized maculo-papular rash within 7-21 days post vaccination, consisting of usually less than 50 lesions. Reactivation of the VZV virus, resulting in herpes zoster, has been reported in eight children (27) . From this study the incidence of herpes zoster was estimated to be 1.8 /10,000 person-years after VZV vaccination. This is clearly lower than the incidence of 7.7/10,000 person-years following natural infection, found in an earlier study (28).
Adverse events in children with immunosuppression
A rash occurs in up to 40% of children with acute lymphoblastic leukemia who have been vaccinated with VZV vaccine. This is more frequent in children on steroid therapy and ongoing chemotherapy. Reactivation of VZV vaccine virus, resulting in herpes zoster may be less frequent than after natural infection (29). No severe illness or dissemination in children with vaccine-caused herpes zoster has been reported.
Transmission of VZV vaccine strain
Transmission of VZV vaccine strain to susceptible persons, diagnosed by seroconversion has been reported from normal recent vaccine recipients and from children with ALL, who developed a rash. In a double-blind, placebo controlled trial there were 1% asymptomatic seroconversions in susceptible household contacts in the eight weeks following vaccination. (26).
Efficacy of the varicella vaccine

Efficacy in healthy children
Normal children show a seroconversion rate of 94%-100% after one dose of the vaccine. The efficacy in normal children, who were exposed to wild-type varicella virus in the first year after vaccination, has been estimated in two randomized placebo-controlled trials to be 100% and 88% respectively (26,31). Several other studies have reported that each year post vaccination 1% to 3% of vaccinated children develop a mild varicella disease (mild varicella like syndrome, or MVLS) after exposure to wild-type varicella (31-33). These breakthrough infections are generally mild, with few skin lesions and do not result in dissemination or serious illness.
• Centers for Disease Control and Prevention (CDC) .
Since introduction of varicella vaccine in 1995, incidence of varicella has decreased as vaccination coverage has increased. Nevertheless, varicella outbreaks continue to occur, even among populations with high vaccination coverage. Although varicella typically is mild, the outbreaks can last for several months and be challenging and costly for health departments to control. In 2005, CDC conducted a national survey to determine the distribution and extent of reported varicella outbreaks during 2003-2004 and the public health response. This report summarizes the results of that survey, which indicated that varicella outbreaks are still common and that health jurisdictions are responding to these outbreaks, although they have varying definitions and guidelines for varicella-outbreak management.
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: Pediatrics. 2006 Jun; 117(6):e1070-7 One dose of varicella vaccine does not prevent school outbreaks: is it time for a second dose?
Lopez AS, Guris D, Zimmerman L, Gladden L, Moore T, Haselow DT, Loparev VN, Schmid DS, Jumaan AO,
• Snow SL . Centers for Disease Control and Prevention, Atlanta, GA 30333, USA. alopez@cdc.gov OBJECTIVES: The implementation of a routine childhood varicella vaccination program in the United States in 1995 has resulted in a dramatic decline in varicella morbidity and mortality. Although disease incidence has decreased, outbreaks of varicella continue to be reported, increasingly in highly vaccinated populations. In 2000, a varicella vaccination requirement was introduced for kindergarten entry in Arkansas. In October 2003, large numbers of varicella cases were reported in a school with high vaccination coverage. We investigated this outbreak to examine transmission patterns of varicella in this highly vaccinated population, to estimate the effectiveness of 1 dose of varicella vaccine, to identify risk factors for vaccine failure, and to implement outbreak control measures. METHODS: A retrospective cohort study involving students attending an elementary school was conducted. A questionnaire was distributed to parents of all of the students in the school to collect varicella disease and vaccination history; parents of varicella case patients were interviewed by telephone. A case of varicella was defined as an acute, generalized, maculopapulovesicular rash without other apparent cause in a student or staff member in the school from September 1 to November 20, 2003. Varicella among vaccinated persons was defined as varicella-like rash that developed >42 days after vaccination. In vaccinated persons, the rash may be atypical, maculopapular with few or no vesicles. Cases were laboratory confirmed by polymerase chain reaction, and genotyping was performed to identify the strain associated with the outbreak. RESULTS: Of the 545 students who attended the school, 88% returned the questionnaire. Overall varicella vaccination coverage was 96%. Forty-nine varicella cases were identified; 43 were vaccinated. Three of 6 specimens tested were positive by polymerase chain reaction. The median age at vaccination of vaccinated students in the school was 18 months, and the median time since vaccination was 59 months. Forty-four cases occurred in the East Wing, where 275 students in grades kindergarten through 2 were located, and vaccination coverage was 99%. In this wing, varicella attack rates among unvaccinated and vaccinated students were 100% and 18%, respectively. Vaccine effectiveness against varicella of any severity was 82% and 97% for moderate/severe varicella. Vaccinated cases were significantly milder compared with unvaccinated cases. Among the case patients in the East Wing, the median age at vaccination was 18.5 and 14 months among non-case patients. Four cases in the West Wing did not result in further transmission in that wing. The Arkansas strains were the same as the common varicella-zoster virus strain circulating in the United States (European varicella-zoster virus strain). CONCLUSIONS: Although disease was mostly mild, the outbreak lasted for approximately 2 months, suggesting that varicella in vaccinated persons was contagious and that 99% varicella vaccination coverage was not sufficient to prevent the outbreak. This investigation highlights several challenges related to the prevention and control of varicella outbreaks with the 1-dose varicella vaccination program and the need for further prevention of varicella through improved vaccine-induced immunity with a routine 2-dose vaccination program. The challenges include: 1-dose varicella vaccination not providing sufficient herd immunity levels to prevent outbreaks in school settings where exposure can be intense, the effective transmission of varicella among vaccinated children, and the difficulty in the diagnosis of mild cases in vaccinated persons and early recognition of outbreaks for implementing control measures. The efficacy of 2 doses of varicella vaccine compared with 1 dose was assessed in a trial conducted among healthy children who were followed for 10 years. The efficacy for 2 doses was significantly higher than for 1 dose of varicella vaccine. This higher efficacy translated into a 3.3-fold lower risk of developing varicella >42 days after vaccination in 2-vs 1-dose recipients. Of the children receiving 2 doses, 99% achieved a glycoprotein-based enzyme-linked immunosorbent assay level of > or =5 units (considered a correlate of protection) 6 weeks after vaccination compared with 86% of children who received 1 dose. The 6-week glycoprotein-based enzyme-linked immunosorbent assay level of > or =5 units has been shown to be a good surrogate for protection from natural disease. Ten years after the implementation of the varicella vaccination program, disease incidence has declined dramatically, and vaccination coverage has increased greatly. However, varicella outbreaks continue to occur among vaccinated persons. Although varicella disease among vaccinated persons is mild, they are contagious and able to sustain transmission. As a step toward better control of varicella outbreaks and to reduce the impact on schools and public health officials, in June 2005, the Advisory Committee on Immunization Practices recommended the use of a second dose of varicella vaccine in outbreak settings. Early recognition of outbreaks is important to effectively implement a 2-dose vaccination response and to prevent more cases. Although the current recommendation of providing a second dose of varicella vaccine during an outbreak offers a tool for controlling outbreaks, a routine 2-dose recommendation would be more effective at preventing cases. Based on published data on immunogenicity and efficacy of 2 doses of varicella vaccine, routine 2-dose vaccination will provide improved protection against disease and further reduce morbidity and mortality from varicella.
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Vaccine effectiveness and severity of varicella among previously vaccinated children during outbreaks in day-care centers with low vaccination coverage.
• Miron D , Lavi I, Kitov R, Hendler A. Pediatric Department A, Infectious Disease Consultation Service, HaEmek Medical Center, Afula, Israel.
BACKGROUND: Varicella vaccine effectiveness (VE) during outbreaks has been reported to be 71-100% against any disease and >90% against moderate/severe disease even in day-care centers (DCCs) and schools with low vaccination rates. A recent report suggested an effectiveness rate of 44% during a DCC outbreak despite a high vaccination rate. AIMS: To reassess vaccination coverage, VE and severity of disease among previously vaccinated children after exposure during DCC outbreaks in northern Israel, where vaccination rates are low. METHODS: During January to June 2003, active surveillance for varicella among children in northern Israel revealed outbreaks in 8 DCCs with children 3-6 years of age. Data concerning symptoms of the disease and the age at vaccination (for previously vaccinated children) were obtained from parents and health care providers for children who contracted the disease. Analysis of VE was limited to children who were continuously enrolled in DCCs during the outbreaks. RESULTS: The overall vaccination rate was 37%. The incidences of natural varicella and breakthrough varicella (BV) were 79 of 153 [52%; 95% confidence interval (CI) 44-60%] and 37 of 89 (41.5%; 95% CI 31-52%), respectively. VE was 20% (95% CI 0-40%) against disease of any severity and 93.4% (95% CI 75-98%) against moderate/severe disease. Ninety-four percent and 14% of children with BV and natural varicella, respectively, had mild disease (P < 0.001). The odds ratio for BV was 17 (95% CI 2.18-118) for children vaccinated >2 years before the outbreak. CONCLUSIONS: During varicella outbreaks in DCCs with low vaccine coverage, previous vaccination provided poor protection against chickenpox, mostly among children who had been vaccinated >2 years earlier, but the disease appeared to be much milder among children with BV than among nonvaccinated children. Varicella is generally a mild disease, but it is highly contagious and can be severe and even fatal in otherwise healthy children (less than 1 out of every 10,000 cases).
We used general practitioners' consultation rates to estimate the number of cases of clinical chickenpox in the population. The case fatality was 9.22/100 000 for 1985-97. In each year, the number of deaths certified generally closely paralleled the consultation rate for chickenpox.
In 1995-7, 81% of consultations for clinical chickenpox were for children aged 0-14 years (table 2) . Of the certified confirmed deaths due to chickenpox, 61 (81%) were in adults, 58 of whom were aged over 25 years. The case fatality, based on age specific consultation rates, showed considerable variation (table 2). Mortality from chickenpox was most likely in those aged 65 years or older and least likely in those aged 5-14 years (table 3). The sex ratio of two male deaths to one female death was especially apparent in those aged 15-44 years, although the consultation rates for chickenpox in both sexes were similar.
During 1995-7, 81 deaths were recorded by the Office for National Statistics. However, we received 119 certificates that mentioned chickenpox or varicella. After detailed inquiries, we estimated that at least 75 were genuine cases of chickenpox. This suggests at least 25 deaths from chickenpox annually. figure (a) ). Furthermore, the number of deaths from chickenpox and case fatality rates were significantly higher in 1995-7 (period of the analysis) than at any other period. The claim by Rawson et al that deaths in adults are rising is therefore misleading.
The change in age related varicella mortality is the result of a shift in the age distribution of infection. Over the past two decades there has been an increase in cases in the youngest age group (possibly due to greater attendance of day-care). [2] [3] [4] Over the same time period there has been a gradual increase in reported incidence in adults, which peaked in the late 1980s and has been falling since ( figure (b) ). This is broadly reflected in the gradual decrease in deaths in adults during the past decade. The exception to this trend are 1996 and 1997-exactly the time period when Rawson et al performed their study. What has caused these large shifts in the incidence of varicella in adults is still largely unexplained.
